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^n-:7Aj^*^p>^U, HI >5:t>*l^2<7)>'N'U 1 2, 1 4 li, M^^^^/n" 
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mz. mi7 (d) iz^^^oiz, mi(Dmmmmmi GizMLxmicDuv 
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tcii ;^ /N" ^ U > J: U ^ 4x ;t 5^ ^ > t>*^ffc ^ ^ > m <5 U 

[0011] 

i:r6T% Wm^l S<D77.^^ vac. mn%\zn-t^U-^<Di:t) t'^^X^A 

&.±.\zrj^^}i. mnmi 2\zis\^^wmii s(DPi^(DW^\zif>.^ k2 ot^^m^ 

[0 0 12] 

r^fc. ^mi^i gicfett-sm (Z)MWififeii^Mi Qo^±m\z^U'^^^^^-^m± 

\tit^mWM^ (CMP : Chemical Mechanical Polishing) i£{C i: U fi^sS LT, H 

18 (b) (c^-r j:e){c-^^^'*2 1 % I (DMmmMmi Q\zm. 

T^Se^rtC K^-f ai^y^>y$:^ff^oT, 018 (c) tC 5^ J: e) (C . H 1 (DM 
[0013] 

r^{c, mi 9 (a) ic^-r^e)ic, s^^b^tife^KDMraiSfeii^imi eo^tc 
^2(Dvv7s h7\°^->2 2 ^f^^Lf^^. rnKDmrnmrnmi 6izMvxm2 
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ififeii^J^l 6 A$:VX^tCLT K^-rx^y^^^^r^f^oT, 019 (c) iZ^ir 

^2 1 t^mmWii 5 Ai:(i-fe;i/7T^-f ^> hmmizfj^^x\^^^t^ib. -f^^ 

2 1 n^mmmi 5 A^(Z)^4<7)^g-rtl«^^L;^v^„ 

[0 0 15] 

mm^mmi 5izM^^\^'^^:^y^y^'j:miz^^^xmmt^t=.^> -^^^z 

1 ®±gP;{)^^^ai>y5=->^^$tl^®T% 5J^>r K2 0 (D±aiS{Cg§Pg|J 2 0 a 
[0 0 16] 

K^-rx«y^>ys:iff^oT. 02 0 (a) fc^-r<fce){c, mmmiiM 

[0 0 17] 

mz. m2 0 (b) IZm-t^OiZ. CVD^tCj:^, ^##:^^1 0®±lC^ 

miZM:^Tf^2(Dmmmmm2 s^mmLx. ±mm^i ^ Am±(Dmiz^m ( 

xr=>r-V^yy) 2 A^m^htc^. 02 0 ( c ) fC^t-f J: -9 fC CMP^^tCckU 

ii2ojira.iieii^m2 3 ^^mit-t^. 

[0 0 18] 

-e®^, 017 (b)'-02o (c) \z^-tJLn^m'')M\^nts^oii. ^^^r^ 
^v':t^M'^^^mmmm'm.^m7Lf=.^m^m.m.^w^^^z.iLii^x^^. 
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\mmm^ l j: ^ t mm] 
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^ictt, 02 0 (c) izB-t^oiz. -^"^^'2 i<D^4 y^z oiz%±f^mom2 

[0 0 2 0] 

[0021] 

[0 0 2 2], 
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P?*^cfliv^SWM*^3^<'Y K2 OcDp^gptC'SAL. ^^^2 1 }«)^WIgMlcJ; 
[0 0 2 3] 

^#:^fi:<)':# ^3 ti -5 <{; JC f S 3 i: 5: B 6<r i: -r -5 o 
[0 0 2 4] 

mm<D^m^mm-t^r^ib. ^^mmizw^^^ma^mmit. ^mi^mwL±izmm 
f^^iftLxmm-^tit^^ i(D±mmt. mmio)±mm(D±izmm^nt^m2(D 
±mm t (Dmrnmi)^ ^ ^ ±mmm t > ±mmm(D±izm^^nr=.mmmm t 
, mmmmmizm^^nr^mm^(D\Hmizi3\>^xm2<D±mim(D±izmmmizm 
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[0 0 2 8] 
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:e^^1-^^M*^^^»J> 113 (Z)^Mmtt^ ^^ic J: y^:RbT^U, II2®^ 
MK^:m3<7)#Ml^^l(D^^^c^iS5*M7b^?^m$nTv^;^^,^3^:^)W^ Lvn, 

[0 0 3 1 ] 

3(Dj:e){C, ^2®i^MK&t>*^3(Z)^MI^/)^m$:^^t^^^^-rS^JI;()^^^U 

, w,^(ry^m,m.is^i^v^mzii^yM-m.^\zwL^'^^}L. '^m.^xK-D^mwM^ 

[0 0 3 2] 
[0 0 3 3] 
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m2(Z)^MiH«i*cii^h'dS4x7^vN^«), mi(D±mmitmM^m-tnm^m^ 

o 

[0 0 3 6] 
[0 0 3 7] 

, m2(D±mm^^^t\^^nm,(D^^^mmmizi5i-i^^umt\,t. ±mmm(D±m 

<D SL ?: ft/M5S fC »J -r -5 r T' ^ o 
[0 0 3 8] 

f$2(D±mm(D±izmmmmm^m^-t^jmii. mmmmmizmm^^mmi' 
T, m2(D±mm^mm^izmiii^-^^j:mt. mm^(D\^mi>z^\<^xm2(D± 
mm<^±iz^3 (D±mm^m^^iz^^-^'^x. mz<D±mmii^^ti^^':f=y^^ 
m^-t^jimt. mmmmm^mmm-mzA'St--y^'Lx. y^°^->>^b$4^y^c 
mmmmm^mmt^jim^. mi(D±mmiim2(D±mmtf)-^ihr£^mmmiz 
Mi^x. •f^^Rzj^A'it-yi\:-^nr^mmmmm^-^^^izLx:i^^y^y'!f^n 
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[0 0 3 9] 

y ^ -r r i: Tb-J T' ^ o 

[0 0 4 0] 

• [0 0 4 1] 

[0 0 4 2] 

[0 0 4 3] 

[0 0 4 4] 

[0 0 4 5] 

m^'r^zt.i}^x^So 

[0 0 4 6] 
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(m 1 (Dmmmm) 

[0 0 4 7] 

cm 1 (Dmmmmm^m^^t^^ 2 a^jimt. mm 1 (Dmrnmrnm^zmumm^ 

?^^t-Sm5(Z)X^i:, m2(DMTOii^]^$:?^^'rSl^6®XS^, 112©^^ 
S: f -5 m 7 CDX^ 5: ^i;^ T V N ^ „ 

[0 0 4 8 ] 

[0 0 4 9] 
[0 0 5 0] 

<lll ©x^> 

, I112^t)f|119 (a) - (d) $:#ML^7b^^m^-r-5o 
[0 0 5 1 ] 

*-r. 1119 (a) \zm-t^^\z. ^ma^mmi 0 o<D±.\z. cvD^sxiim^ 

m-^n^:/^^^mm.-t^o mmmi o i tLnt. zyvziymitm am 
«^kii4. 3mmx$>^o ) x\tiyvnymmm^')^itmmmt)'^m.^^i&mm 
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-< ^tiV^-mcommm^ y ym^^m^^tyV nym^itm (Fluorinated Sili 
cate Glass) (D^o^^MMm. Xli^ ^;i/»^?:-^^-r'5> ^> U n V^-fb^® J: o 

Jt^«^*^^gV^U L K (U 1 t r a L o w - K) J^T'^ o T, S i - S i 

o 

[0 0 5 2] 

rkic. EI9 (b) iz^-r^oiz. mmmi 0 i(D±iz. mi<DAV7:<^jvm 

10 2, ^l(D±mmi 0 3^t>*m2(Z)A'J 1 0 4 ^rHIHi'^iiia b 

, 0 9 (c) iZB-t^Z)lZ. m2a)AV7:^^JVm I 0 4(D±lzm2<D±mmi 
0 5$:*i^L. S9 (d) lC:^t-j:e){C, H 2 (D^M^ 1 0 5 (Z)_h{Ci& 

[0 0 5 3] 

, ^2(D^«I110 5«, XA^y^U>^^, CVD^SXli^ >y ^?S{CJ: U?^^ 
[0 0 5 4] 

^1 j8:t>'ll2®>'A'';T^^;i/® 1 0 2, i04i:bTii, ^^>M^L<i±^ 

^iL^\z^m(j^wm.^'^^^^m^m\^^z.}Lmt. bVN, 

[0 0 5 5] 

fiSfCR&ltMl 0 6i:bTli, ^2c^^Mmi 0 5 $:«^t-S^MOM$:|»ih 
bTli, J:bSI«^(^<gVNjlT'fe^3i:*W^ bVNii^^lcm^'SfC'atiTVNSr h 

bV^. 
[0 0 5 6] 

f^S, H 1 :5Lt>*ll 2 U T;^ ^ 1 0 2, 1 0 4 liH 1 1 0 3 2:=^ 
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[0 0 5 7] 
[0 0 5 8] 

^r, sio (a) iz^-t^oiz, mm±mm^m^r^mmm±mi 0 6(D 
w-K) m^itrn^^-{ ^liiv^-^ommm. y-jm^^^t^i/vzi 

V \^'m. XliULKM, Mx.liS i - S i S i - 0^-^$:^ L 

P*g IC ^ -5 - ^ X 1^^ M V \ S r t T' ^ -5 o 

[0 0 5 9] 
<m3cDXg> 

v^T> 04:atKiiiio (b) , (c) ^mm^^ts^is^^mm-r^. 

[0 0 6 0] 

HI 10 (b) \z^-^^o\z. mi(DmmmM^i 0 i(D±,\z. mm<Dvv^^ 

0 7i3:m«RSlhMl 0 QiZMLX. rnKD-^^^^-^^-y 10 8 ^-^7.^ t.L 

K-D:7uy^^^j^t.-t^if^^m^^^^^X^:Ly^y'!f^n^£^X. mi 0 
( c ) {Czitt- J: e) ^ 1 ®Jf rM^I^ 10 7 ;S:mi£tlcR&lhJ^ 1 0 6 izmm^ 1 

0 9 ^mm-r^o 

[0 0 6 1] 

i^, ^1 (7)y'7>^A^5?-> 1 0 8 i: bTii, mi<Dmmmmmi 0 itimmm 
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[0 0 6 2] 

tt^. mi<Dmmmmmi o 7j^mmm±mi o eizM^^'f^x^:^^^ 

[0 0 6 3] 

<m4(DX^> 

J2^T. y^^*$:J^^f -5ll4®X@{C^VNT, ®5, Ell 1 (a) - (c) 
0012 (a) 
[0 0 6 4] 

^■r, 011 (a) \Z^-t^o\Z.. CVDj^Xtt^A^y ^iSSlCJ; U, ^M?L 1 

0 9 (DmM:BLXsmM^mz^ i (Z)Mr4im^M i o i (D±m\z.^hx±mzB,^x 

f^mmi 1 0 $:iiat-^c 
[0 0 6 5] 

e>^S>^^Xv$:MV^-5M^'[4x>y5^>^$:^f^oT, BIl 1 (b) \Z^-ir^t 

ic, mmm 1 1 o ic^stt^, 109 oymMM^ 1 107© 

$i±S<, ^(D^. ^^?L1 0 9<Di£^|5{CSmbfel^2®ifeMl^l 0 5©^®§:, 

M X « T ;i/ =}' > ;^ X ^ :^ -5 ^ -7 X V X T ; b > ^ ^ <Z) ?i -ir ^ ^ ^ -5 
^^XvS:fflV^TX/^°^y ^ U > ^/-^S Zl IC J; y U e) « 

[0 0 6 6] 

^k\Z. mil (c) {C^f<J:e)fC, g^gl?Ll 0 9(Z))S®^CMffiLTV^sm2© 

^Mi^i 0 5(^±{ci^3 ®^Mm 1 1 1 ^:f^v^mz^^}mm.mzm.-^-^'^r^^ 

, m^3©^Mmi 1 1 {Cfett^^l (7)Mraim^^l 0 l(D±\Z^^'r^W>^^ 
CMP?£{CJ: tJIg^^UT, 012 (a) fC^-rj:e){C, ||3®^Mmi 1 1*^?) 
^ S >^ ^ i}?* 1 1 2 ?^J5^ i- -5 „ 
[0 0 6 7] 

^ztiti^x^, m2(D±mmi 0 b t^3(D^mmi 1 1 mt. mmo^^mx:^ 
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xm2(D±mmi o 5 ^l^acD^«&Mv^^i:, ^3(D±mmi 1 1 

[0 0 6 8] 

o 

[0 0 6 9] 

mmmi i o(DUMt.Lxit. mso^Mmi 1 1 iKDm^i^^^m^Lxmn-t 

[0 0 7 0] 

fiK -r S ^ j5i V N r i: ic M H -S „ 

[0 0 7 1] 

^ 5 *IIJg?^^ic ck e> (c, H 2 1 0 5 <d±,\z% i (Drnwimm 

10 7 SrJ^^Lfc^, Hi ©JiP^im^l^l 0 7 ICg^J^dFLl 0 9 %:J^^LX. ^2 
(^)^«mi 0 5 %:mm^l 0 9{CMffi^it€>^, g^M?Ll 0 9 (DJggptCi^-T'M 
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[0 0 7 2] 

mmi 0 5<D±iz^3(D±mmi 1 1 ^mnmiz.^^^iix^^^\ 

[0 0 7 3] 

<||5®X@> 

J^i^T, ^MiB^$:?^fi^t--5^5(Z)Xg(CoV\T, 1116. EI 1 2 (b) , (c) 
, 01 3 (a) ~ (c) JkXJ^mi 4 (a) $:#ML^*^^m0^-r-5o 
[0 0 7 4] 

^■r, 012 (b) jC^-rJ:e)lC, ^l^Mrasm^Ml O 7{C^,LT^ffi6U{C 

:r.y^y^^ntjt^x. m I (Dmmmmm I 0 7 ^mmt^ ^ tm^. mm^t-^ 

tlTtm 1 (^MTOi^m 1 0 7 1 1 2 $:g^ffi$1±5>o 

[0 0 7 5] 

mz. mi2 (c) {c^-rj:e){c, ^looMr^im^jKi o 7(d±{c^2c7)vx 
^/\°^->i 1 s^m^Lt^^. mi(Dmmmmmi o 7jg:t>*fi£is:RSihMi o e 

IC^LT, I|2(DVX^A^-> 1 1 3 ^-^^^ t bTMVAE.o7n>$:^^4> 
i:-rS;«/X:^^^;&-5^^XVX«y5=->^^$:^f^oT, 013 (a) iZm^J:olZ 

, A^-^-fb^tiTt^icDMrMi^imi 0 7 Aj^z:^j^^-yit^nr=.mm±m 
1 0 Q A^j^m-t^o 

[0 0 7 6] 

i^, ||2©v;^.^A^-> 1 1 3 i: LTtt, Hi c^MW$ei^Mi 0 7 7!)^'^iim 
[0 0 7 7] 

^fe, :m 1 (^Jir^f^^m 1 0 7^m&Wim\tm:i o 6{c^-rs:/^>cvxvy^ 
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[0 0 7 8] 

mz. m2(D^mmi o stc^ur, m2(D'7:^^/^^~y 113, ':f^^^i 

1 2&l>*A°^->'fL$tlfcmi (7)jSr^/!ie^J^l 0 7 A^^:7s^ thX K^-rx«y 
^>y$:^T^oT, BI13 (b) lZm-rJ:olz. ->>fb$tife^ 2 (D^M^ 
1 0 5 A$:?^^Lfe^, ||2(Z)7\'U 1 0 4. H 1 (Z)^MM 1 0 3 ^t>* 

111 ®7iu r^^jvm 1 0 2CMLT, 1 1 2;g:tjf7\°^->'ffc$ti7^lli 

©M^iei^Ml 0 7 A$:-7>?.^^i: LT K9-r:i:^y5^>y$:^f^oT, 013 (c 

) ic^-tci:e)tc, /N'^-^-fb^tife, ^2a)Ay 1 0 4 A, 

MJ^l 0 3 A^tJf||l(Z)AU 1 0 2 A^m^^t ^ Z tiZ ^ V . A^- 

>^t^tlfc> ^2(Z)^M1H 0 5 A, ||2(Z)AU ^;i/JS 1 0 4 A, H 1 (Z)^ 
MMl 0 3 A&t)«||l ©AU 1 0 2 Afj^^f^^±mmWil 1 4 S:?^^ 

[0 0 7 9] 

i^, ll2c?)^MMi 0 5tc^t--5x-/5^>^*x@, dferMc||2®AU 

Ml 0 4, ^KD^mmi 0 3^t>*^l (Z)AU ^f;i/Ji 1 0 2lC^-r'5x^y^ 
[0 0 8 0] 

tZ.?>X% I|2<D^MM1 0 5{C^"r-5x^y5^>^*X^, MO^fCll 2 © A U T 
>i^;bjli 0 4. micD^mmi 0 3^t>*l| 1 (7)/\'y 1 O 2{C^-t-5> 

X>y^>^XStt, VNTtl=fo, :/^^l 1 2S.DJA°^->'fb$tl^l|l ©jf r^/iife 
^Ml 0 7 A$:V^^i:bT^fJ&*34x-5fe«), - ^'fbS tl^, mi0/iVr 
pi <5?;i/» 1 0 2 A, miCO^MmiOSA, ||2®/'^'JT^^;i/jil 0 4 AS:t>* 
l|2®^jl)^l 0 5 A*^e>J5:-5^MSH^l 1 4 ii, -/^^l 12t.lt. SBM^ 

1 1 2fc>t*LT, 'SS-rti-r-5^i:?S:<SSmx$:S6-t3i:*'JT'^Sc 
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[0 0 8 1 ] 
[0 0 8 2] 

it^tir=.^i(Dmmmmmi o i A^mmit-r^tmz.. mmmi o i ^mmit 

[0 0 8 3] 

<||6(Z)X^> 

[0 0 8 4] 

EI14 (b) lC^i-j;e)(C, CVDiSlCj:*;, 1 0 0 ®±{C^®tC 

[0 0 8 5] 

<^7(DJim> 
c) ^mmL^jitf^^mm-t^. 

[0 0 8 6] 

1114 (c) iz^-r^oiz. cMPmiz^ij. ^2(Dmmmmmi 1 e^^m. 

[0 0 8 7] 

mz. EI9 (b) ~Hi4 (c) ^^mLfjt^^'bmmLrc.^jim^m^JMLn 

[0 0 8 8] 
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[0 0 8 9] 
[0 0 9 0] 

1 0 3 At)^mmt.LX(D±t^^nm^m.o tmz. f^zcD^mmi 0 5ti^^3(D 

[0 0 9 1 ] 
[0 0 9 2] 
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